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(54) SEMICONDUCTOR MEMORY AND ITS TEST METHOD 
(5 7) Abstract: 

PROBLEM TO BE SOLVED: To give plural memory cells 
ranging plural cell plate lines the stress causing a disturbance 
phenomenon to them at a time by simultaneously selecting 
plural bit lines, plural word lines and plural cell plate lines and 
activating them. 

SOLUTION: Since this memory is provided with a bit line 
potential supply circuit 30 capable of activating all bit lines 
BL0-BL3 at a time, a word line potential supply circuit 40 
capable of activating all word lines WL0-WL3 at a time and a 
cell plate potential supply circuit 50 capable of activating all 
cell plate lines CP0, CP1 at a time, it can impart collectively 
disturbance stress to all memory cells MC1-MC8. Thereafter, 
by using sense amplifiers 71, 72 and performing read-out 
operation, a junction leakage current and a sub- threshold 
current of an access transistor 1 1 connected to a memory cell 
capacitor 12 are measured, and further, by applying it to a 
product test, a short time test becomes possible. 
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[0036] ^aroitt* tm<Dfm\zm^ x-rx*- 

[0 0 3 7] 

[0 038] AfmciMen -i ©s^w 

h»ow&*fiiji£Wttefttt&vy bmmmwm 

imMmzftE3-%y-mw&&E&m£* m&ov 
■jv-bmzm&zti. mwvyu- m<m&z 

[00 39] m$tm 1 ©fflfffcK «fc D , tf .y h&Kg^fcT* 

n. ws&>\zy bmtom&rfifenmz&mt *trs> h 



(7) tirH¥l 0-233 1 00 

12 

[0 0 4 0] at&B2agBPItt. NBftfllOflbftK* ffi 

mzjvyxs-vmimmK&mzte, vt&vTis-bm 

[oo4i] m&aomm* mxmivmtfaz, m 
mmmn\mmfemLt.mLmLt<ntm?zmz%t 

[0042] momamm* m$vs.zv>nmz. m 

smm&^-z zizffiKT^zmj&*tftKr?2>*><»-e$> 
a. 

[0043] mwsmsmmc^Ma^ei^ 

]zmvf^tix?3.^^)'t)U7u^t, fsm^v^ju 
ywwmftizmtxisK). tmm^^^Mz 

so -^n\zmsx^,K>. msm^^y^LMz^^m 
Tz-zx vjyvwoy?- vn/fflztt^ntmt'ti 
rzv-mi:. wsB^j^7u^mU3^\zmzsx 

wksr>M v yifk<jm£*ft^mzm&$%\Lv vrnm 
ffc^jBE^i, tmv-pmtzmmzn. mwv-b 
mate&$:jffimmz&EEi-z>7- \*mwsau&& 
wm±)u?u- bmzimzn. ^m.^)v^v~ 
40 m<DmL*imnmzftBEt%-t)\s7u-bi&miL& 

E=mt* tmXy bWJkXMDVzTV- bmzZrtiZti 
mfetlT&Q^ m;<D%Lfrtii Vmm$\Z<Dfrf£&it£ 

Ymztt^nmstz n-r*so , x ^ u -^>yco^ 
\zm%zti. miztttfnfc^v^Mzim-ztLT^ 



13 

[0044} m&b 5 o*fijcic«fc k> . t? y hmzmmz 

tt*ffi U«fWCO«ffifSfba*l*» 2 ©^3— WHS: 

[0 0 4 5] wv&easmz. msmsom&tiz, m 
sessions — tjufttfls 2 ©^ — tjwj-en-^ny 

[0 0 4 6] BM»7CDfB«AWUAJK^ai^ 

zest, mL<Dfm-t)U7i>- hmzmmmms. 

*©Bfiafc©* i etf-fcn'*»RU tfwty-fcfwcia* 
«sft£8Uftrr s c tic* o ttpt* u -t;w©j§i5<&¥ijjrr 
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[0047] !f^7 ©flWSlCk 0 , tttfcOlf y 

[0 0 4 8] tt$«8G^ftWi;ftl6fc^m3. W 

KrtE^^u-t^TKwM^rSiKMt^T^o, rota 
Mftt«cD«7- mtttMnmmmz&Efrz 

[oo4 9] m$m8omf&\z&K>^ mwzybmt 
Wt&v- mt^Mtim&mmz^s.vrcm, & 
Wto>xy bmtmm^u-mt^mmmzms. 
-rzimt. wk(ot)uzfu-bmztHyi:mm&t 

tmSk/Stt* BBWBEEt/VWtUrBttPU &&©-k 

[005 0] nwvvmtimvidafmms* 

^ o v -tn-^Jiaty^irx h ^ > >>x ^atcttMAHc^ 

so *n^9&v)te%w&»*&)^)wmmv$zmi*>n 
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jmizjmrm. mmmeiWJ-tfriz&i-t&tm 
y b y >i>x*<D p k >«fce*HSh«ies 

y>s>x*©y- h«ffi{c-E-n-e*i^stj$tife'7- b**& 
imx^)iz)vyu^<Dwmiz.mcfz*$io. mm 

y#±zby>isz*w<Dm®ztt?tv!m2nfct 
)vzf\y-vut. rmvv bmz&mzn. imwy 

-fv- bmzimzti. m^^)vzfu-vm>nm: 
jmMmzm£?tt)V7\s-mwm&mt. m 

M%nm&vmffi\z<D?mmkztiz>%io? 
$.-±.)vt, m&zy bmtxs&v^u-vimzztiz 
tm^tvc^v). x * u --yvomh-m \,wm\z 

n-z^zamzy btittKwztt&u-rvy hm<nm& 
£<Dw®g*mrr%jM£, mut<ntz.m®&\z&-3 

[0 0 5 1] g*^9©#fefeK«fcD, H»©**U-Wl' 

Wtifetltty b&OS&t* x? *)--yrmmvM 

ca«*nTi»*ify mtav^icstfta-rify b&© 

U-feMc:— -KKtV X:?~:7^©Jig£«fcX b UX£ 
[0 0 5 2] 

[0053] ai i amttKucfltettBi 

a^ia»iac*it**MEi8*tw— ©tftosss&fcrara 
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T, PSMI SFETiO^O, fcfy b&BL OK bl' 

wmn<t> ak£ v mm ans try hMfuwe b y >>> 
n> v-xfmt>t&ffl&vcc\zim-£ti. y-b^m* 

Sft5 tTy b&«&#5S& b 7 >*J7>9 3 2i, y h«l 

BL2i;^w >wmm$iztu v-xwmmm 

10 VccKSttSft. y- MM&tfcf y hMffifttt b y > 
3>**«IWfl»* AK J; 0 WPSWIfy b*£«&fft*& 
b 3 3 t?y b&B L3CHK 

g^^ft. y-*«i»i«i»vccKS^n. y-h 

bmnm&h?>i>x*ffimm^<t>A\zz. 
mmztizv y humtem b ?>vx* 3 4 

[0054] 40 »4«7- f*^m(fe#m¥®t l/C® 7- 

0, 7- fsswl 0 (3 k u-f >ts»^K^n. y-x 
<®m i nM&vcc\zm&zti, bmsa* 1 ?— b«&sa 

H3&«ft*HS& b y >S>X* 4 1 -7" PiWL 1 \Z b 

w>«»wa«;&*i. v-*«te&nt«vccte*M« 

<t> B fCcfc 0 §!ia|l£ft& 9- h 5 

'^4 2^ "7-H«|WL2{c:l<W >m®«^i^ft, 

-57-H^«te«^h7>^X^4 3t» 7-HISWL 
IC^KSft, y- h®te4»7- b 7>>>X 

^ftowm^ 0 b 0 fsmisft-s y- Fimwtm b v 

[0055] 50 \tt.)v~?\s- bwmmmm.t vx 
wvyv- b&nmmBi&-z2t>^T. psm i s f 

ETtNIMI SFETt75tSVitC»lC«S)S$tU — 

%o>#m8ffl)«t)vzr\/- b«ac p 0 ^s^^ft, w 
<f»Dic«fcoftiiM$ft. y-b^mtfi-wfv-bmmi. 

40 imb7>VX*fflfflm^<t>C\zJ:Z>$m-i<ftZ±.)V-7 

v- bimmm b 9>s>** 51. 5 2 pum i 

S FETtNMM I S FETatSl^K&MKgg&Sft, 
— #©#S'®iB*i-fe;i':7V- b^C P 1 Id^SSft, ft& 
^(D^jimffi^i-fe^^u- b«glffig)m# d> d k:«k 0 f&Hip 

y- b&m*w7\s- bmm&m& b ? >vx 

«&h7>^5 3, 54t, -&v-?\'-b&mm8fc 
b?>*sx*fmia^<t> c&Ej&t&'f >n—? 5 5 1 

SO [0 0 5 6] fctS* #f&lfflMi#<f>A, <t>B, <t>C. <t> 
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D. <J>P, d)Sl, <t>S2M*<t>QiZ* 

[0 0 5 7] OT> «3cfc5£«fi££n£#3MM ; E 
[0 0 5 8] g|2& #|§IJI§©S& 1 OUS^fig^-g.^ 

mm® h ^ >*j7>?wem^4> cs-e-n-sttsnsm 

tfy h&BL0~BL3, 7-HSWL0-WL3, ^ 

0. CPL ^3— fe;PU-fey b*pm^<f>Q^-fe> 

XTXTflflWf^S 1. <frS2}£Vvrm>3aSmEE" i» 

[0 0 5 9] *BBtt^S**yi*JI'MC0C!>? 

5XWW«^P*ltWiE" L" KtS^l/Ttfs/ M&B 
L0~BL3*7D-^>5'!Kfi8<!:-r'5. MZ, "7- 
KI§BSiRlil89 l^-HaJWLOittWBEE" H" \Z 

C P 0 £H8imBE" H" KRieU d/i-y-pffimi 

E1K 9 3 #^3 -7- Hi&DWL 0 £S&3«EE" H" \Z 30 

1 3— teJW) C 2 h^>J>;*:5>2 5£<£ 

MtA^ 1 2 £^3— iZ.)UD C 2 65^3— fcfW 1 * 
2 6 t\Z^rtl^tmj3£H)^WHat£tlX, *&)H)V 
MCl^ee-y h^BLOfC, ^3— &VDC2 
#6 t*y h«|B L 1 iZ'r—Wtti^tm&tiii'tiZo 
ZL<Dt%Wy H&ftBLO. BLltK*t;*«fiGB 

fa, j^'j-feMic i {ciate$nxv»«5 i; -^5r- 

l" Ell 4\Z7fit&.GiL&3 40 

9HSr-9" 0" ®«ftl4. iai4^"r^Li:^Ji 

[0060] *=<m» t>^r>^ww®** s i 

JgmBE" H" fcWSLT. £?h«B*BL0. BLlf: 
[006 1] 'JWT, #*^)V<»Wm$Mfetrr-$V> 

nm^^Wy^t *a&wr«. M2\zm?&?\z. ^3 so 
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-7- ^mS&m&V 3 a*^3— «7- FSIDWL 0 
h«S&ft[e]&9 2j&*fe;io*V- H&C P 0 £!feJI®E" 

c6Qi:-fe>x7>y«uwt#*s i taiamsBr l- 
me" h m KaKESfL m^x. v-v^mitm^ 1 

#7- F&WL 0 Sa&UISEE" L " K^S-frS CtiZ 
^3~fe;i'DC 20^3— W^-vrtis? 2 6 £#lsa#i 

wmzmz. 

[0062] ot, #fB9i©S6 i <Dg$mmiz&z±m 

[0 0 6 3] tgl0&SE#®£» #©3:D@a>£.#lfiKS 

n*. ^lia^h^moixe^^T, m%offib-m 

\zx h vt, s#-^-r-5o ^ 3 \vm3Mx$>~> 
x, &*&)&uzttisxmi%<D%ifrmvW}fc*ftte-2 

[0 0 6 4] laStiXNUX^XStXhUX^X 

s fij^iB©i!^s^t>'r^3>^Y-hx»s<. 0 
^pfai^mE" h" ictssg^n, -feju^u-h^affi 

ft#0D(aMS£E" L" tdSSSg^n. tfyHSIBLO 
~BL3> 9— HiglWL 0~WL 3, ^3— U~ PiSftD 
WL0. DWL1. -fe^U—hi^CPO, CP1, 9 

[0 0 6 5] z.<mwm&*>. a-r, xbwwi 

[0 0 6 6] BI3^T«J:^fc:, t»H7^Jft-? 
ft«9m#*P*aftSSffi" L" JCKSUThfy hJlBL 

v>S>X*fW8?«#0B£€:t63S«E" L" fCfSSTT-S 
tfcK«kO. ^e5/b^BL0~BL3Jt^ , 7-H«!l 
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WL 0 ~WL 3 *&\Zfft%mL£ HOI61SE" H" 

i3®#£-y--5o ^ot^ *^y-fc;P7u-ri oe>£* 

^: U1r;i/MC 1 ~MC 8 HZtoXSZ^-*" 1 " 

2*t» sii 4K^-rtx-x-y '>7,&mo& 
y rv-m®m^<t> p *^ma" h" icissrrs c 

£££9, £tfy M&BL0~BL3teiUimffi" L" 
< *^y "fe;l^/V>? 1 2 (Dtfffim 

ltfi£'7-FSIWL0~WL3£i&a«E" L" \ZW& 

[0 0 6 7] JfeK. x hux##:Dg£ifcf5rrSc 

[006 8] 03(C^-rck5tC, -feJ^W-MlffilWt 
*^ytJl/MCl~MC8CD:r^-feX 

-9-^xU'^v'3;uH««{dt?^rs^m. tmt i 

iW&^KjIttT, 0 1 4 IC^T t7rU S'XffiSiO&B 
diS^DtCMSffilftfcmoT^tU-t^MC 1 ^5<OX h 
l^-SV-F 1 3(Dmffi£tf*aH(;UC^<o £(£>3i&£ 

[006 9] 'J-^Sgfo&l/hSfc*^ 'J-fe;K0#&fi, 

-fe;u?V~M&cP0. cpiatussEE" h" tcman 

SftT^&ISfBJ t 1 tC^B^S^P 1 \ZM£?Z>c — 
©raiCl^Bd^/SP2fcm^tr-5. ufflt. 

u- mc po, c p i n^m^s." v \zwm% 

ifc^u-fe^+zt^ 1 2©^}i. u-^m 
u y -fe;n?ra^p 2^e^Q 2 t 

[0 0 7 0] 04 K^TX h U-Xtf -WD^J^I 

[0 0 7 1] WtML tfy HSSStfBL 0. BL 1 )Z\Z* 

5(^-r=k5ic, y-^mg^ws&^y-wuz)^ 
r*£Q i W6^s i ©tttticafrr*. &s 1 

^yirju^-wi^i 2 fc«BH*9JiitiLjfc£#fcjStQ 

0Xltt^l^-h&CP0©i|g«EE«:" H" tcffrbn 
UfcfcfcEEy M&BL omf*.)VZ?V— M&CP ORB 

l«il'5^L4t<OS!^-C*>So — U-i'WIbW* 
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izm&?&<, &s 2tt^yir;^v^>^i 2tcfKE 

^RJiPLfct^^Q 2d^^DtCffi]A^ tX^y ->X 
y-HISWLOR^-feJV^U-hllCPO©^ 

H&c p o Ktc£i;*«is^/ftt/aQ 2 a>e> 

&L4£l&L5£fJlvrm>ey H&BLOO 

10 \z. mii<titty M8*fBL0. BL1<D5^®R£ 
tlfe^^y-feJW^K^tlTliSbf «y hl&B L 0 tWS. 
-SftOOfcTy M&B L 1 tCte^S— fc^-W^* 2 6^ 

e^^^yi^p^NfiUc^-^^j^-m^n, j£fcd# 

^ 2 6 \ZWffiWlNZtl&£&Z&FfrZ&T>\Z\(i}fr 

5txxy>-xffi«it, ys-y-^wL o^-t 
i^try h«iB l i &tftz;u:7V- h«c p o ngc^cs 

[0 0 7 2] Z.O>t.^<Jy\£v h«fe*fBL0. BL1KR 

^tbsnsmfiMf^ y-^m9K*vjNs^^^y-fe;KD 
s^^sit^tJtofi&iiAvi^o, y-^m 

AV2tft5„ CKDtT-y h«H*fODSffcH^-ir>xr>y 
©mEBSffiWT^Si:, -fe>X7>^ll<fcSli<gf^ 

[0 0 7 3] ftoT. -fe;^U-hi|ftCP0. CP1£ 

-scticcfco, ^>^->a>y-^msi«>-b-^xuy 
a >y -^msiK'-y-^x U' y 3/ 3 )v \*ntiiL<Diz&-&M 

^ [0074] £Lhifc93 Lfeck ^ fc> 3j^6fi^fi8tw«fc<5 
fc, ^tTy h^B L 0 ~B L 3 £-gttStt{bT?£5 fcf 
>y h^fi^tell^3 0 ^7- HISWL 0 ~WL 3 
&-«lCfiH4fkT#S'7- H«am&^&iHi^4 0 1> ± 
±)V7ls- hmc P 0 , C P 1 &-SlCfi^tT?^^-fe 

^&'J iLJUMC 1 ~MC 8 tC— jSUTf'f X^— ^"X h 1/ 
X£#*.-5C£#T£, -fe>X7>^7 1 t 7 

2^^TK*ffiUiM^&ff^^^i:{C^0. ^^y-tr 
1 2*^»SnT(,^7i7-feX h7>^7 
50 ?\\<D%>*>t7*SB>*)—ZQ%rt*)-'7X\'y5'B)V 
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ax h £±#£-£-5 79tth?>VX9l 

co o 7 5] sxt, *$m<mi o$mm\z%z>im 
[oo7 6] m2(D&e&mz> tm<mio&&m 

❖£fr&5. S£2&, XhUX##IDgT?&^T, jl# 
flOttiwauWJU: D ©ISfcD-fe;!^- h&£/w 
*{a#£Bttnl/C ;**yiz;W^V>*f::xhWX£ 

##-r-s. ^nts, a^c^T^^y-wi^* 

/tS/^jW®*** KU0*avWX«BE£:a> ft 

[007 7] B86 liX h- WMlitX h U-X##X 

[007 8] 3rT, Si 6 }C;3rTX h WJPilSi:*^ 
f 5 -*" 1" ©SSiMMfefr&'St. S-^y-WHW 

^ y •ww : 'v;^^©«M»4ia 7 ic^ttxf y ^x* 

[0 0 7 9] 06 KjjVTX M/7#4ISK*H 
T, ^l/-M(iCP0, CPlfc»l/T, ap£&T( 

mmms." h" . " l" H«ftarr*/wx«E 

awns**. Banan»/ , W'^fl#®KKflhjTTir- 
-tx h7>^i n:4i;s^t>fi'3>u-i't 

itfEXra+f^X U"> 3 )V H^iffitfcoTSfttti LT^ < . 
"3*0, 07{^-r^B0^gfC*ofc^^U-te;V^ 
58lO»DC|^"5t^T-U^ftKlt<ffi" 0" (Dim 

t. <m zmi. u&a* t>&E<Dvm\zm&vT^ < . 
t, y—*wi»fcha&/^u i/wx 
crtcwwftoDW^M^ < . ^©wwxjfc&iattns 

[0 0 8 0] i^tc. 0 4 ir^-T^ h UX#-£«<WPJJ£X 
[008 1] WlML t?y H*B L 0. B L 1 Ktt*^ 



(12) #W¥10-233 100 

22 

£t i <Dtm&t>jm i <D®M}z.m£tz>* &w i 

^U-fe;i/*^/1->^ 1 2 {cmESrmiinbfctSfC^T 1 
^£j£Dfc|6ia^fc:X^y^XEfe&<!:* "7-mWLO 
RXfi-iUUJl'-bmCP 0\Z$tf2mj£' H" £3flflUt 
fcfcfc fcfy HfcBL OmMDVzru- UUCP 
D5«{fi££«-£tt;£T l*»6*HLh<«MbUfcj»U 1 £ 
itSSlL 6 i<75^ST*So — y-2r«8fettfc&& 

m~%* ^WZtt/^'Jt^t/l^l 2K«EE£3J 
7* ft!Ufcfc*K&T 2 * S^D fclfoife o t Xt 1 U ->X 

7- f$wl o mtejvyis- bmc p o tens® 

HE" H" *^«)PUfci:*t:liy hiBLOKPW^l/ 
- h&C P 0 MK^USWfiSSE^^t^T 2 #>&MM± 

1?. &L6 ti&L 7 iliVi-ftl'bey h*B LOCOES 

-t;ki«a**nT^* try hi»B l o ^jki:6«cdi; y 
b&B l i fcfi^s— t;^^/^->^ 2 6 *»stt*^y 

©^gifcij^-rs, jlji J fi^5— t;u*-wts^ 2 6 fc 

^xftgit , ys. -9- Pi^dwl o &rwr;^i^— h 
«ftcpocns«m" h" SrWiPbfct^ricey h^B 
l i Rtfe^y h»c p o Mfc£i;*«fia6#*-l't 

&<£><> 

[0082] n©t*c!)if y Mft»oH5iwaan««ffi 

c&5t. t>^7>^7i, 7 2 )z&2>mm&F*im. 
tuK). m&7 t -2tim%iisrzz.£}ztez> 0 ^k>. * 
qe y y -^mffW^^S^'f * 

[0 0 8 3] ^T, WZfU- MICP 0. CP1K 

[0 0 84] RiiCDcfc^fC, 2^©^lC^§m2<D^ 
&m&<Z£.Z>h. &*&)MiWLC 1 ~MC 8 

— fSbT#^*y-feju©^ i ey-bJU4 i -v/ , ?'>3 ir i 2*in 
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[0085] &*3, awl**!*? <=«d) «ra*-r§ 
*. 

CO 0 8 6] SOt, 43tHBBttfc&V>Ttt. ^U-fc^ 
7H 1 0€:8r)©^ ; £'J-fe;i'MCl~MC8"e*|)5£U 

[0 0 8 7] *^©^2O^fig^li€:0B^^ 
[0 088] El 8 \&gmzM&& 2 ®aGHBBffiK*« 

©j*^ U ±M/LC 2 CDfc^tti l/r— ^© 'J 7 7 U>7>^ 

£#*rrsm 2 ©^3 — ww: uT©y 5 — \lm> 

C5«, MI SFET^O&Sr^-bXh^^X^S 
1£> ffcSfS^D&OT^irXhT^X^S 1©7 

LT©^ —fe^D C 1 ~D C 4;Wrr5l/vr*lCD 
^-W^* * 0 t>-£-©#Sa**€fc^~ WWr-WXS' 
98 2£* MI SFET£9&0, 7£1lX h9>i>.X 

* 8 1 <D7-xmffi£*-<D h u~r >wmtfi^m$n, 

>v>X^ 8 3 ZMf&ZtLTis D , h 5 >S> 

X* 8 1 ©7-*«Bfc$f5— fc/Wr-WtS"* 8 2 
SSBfoSto*^ C 5 © U 7 T U>Xv^-^ Sr^S 

^ 8 1 ©y- hmffifiys-y- f&dwl 3 s^ut 

—-ytm<D*^)-t)VyiC 1 ©^ttib-r-^©U7 
y U^^-^Sr^FrS^— t;UD C 6 tt, MIS 

&K>l3.K>7>7ttY- i 7> : PX9% 5©V— X«ffit-5-© 
— ^©«ffi*^IK$n, ^5 — t;UD Cl~DC4*tt 
T-5Vi-rn©^V/^>^<k 0 fe-tC^Sd 1 ^^^— 
■feJl/^i'A'v'^8 6 MI SFET«fcO&»5, 
^ h =y>i>X9 8 5 ©y-xmffit-e© H W >«ffii 
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Uty h h7>PA#8 7 td^«^e^tlT^0, 7? 
« h 5>^X^ 8 5 0y-Xffllt^2-tJ^tM 
8 6 £C5ttlfc3»^— t;l^D C5(DU77 U>X 
7=-^*S«T-5Xhk— 5V — H8 8 t&So 
7b7>^8 5©y- 

L 2 ^UT^3-7- ftt§U&R|5B&9 3 KJgffiStlT 
ft&© 2 ^©^e- Fffl^S — fe;UD C 7 . D C 

jo 8 fci^&©#tere&s. 

[0 0 8 9] =&a©$!P®#</)A, <*>B, <*>C> 

<*>D. <f>P, <*>Q, (tSh <f>S2B:tfct>Rte, 

Jtf^-f >y^y HSriibTWHs^^rU^e©^ 

[0 0 9 0] ot, ttnao^^t^^nfcii^^^ 
•J^iB©®j^^iiWSc 

[0091] m}3&mtt2v>MBimz.ws>*m 

20 hTfe*. mi©^B©^t8lci*5ViTie^fcffi«©IS*a 
Ugfr^tl^«J©iMrt?*^fc»fS¥J5:^fC@«)^. 
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